Currently, few patients suffering from chronic obstructive pulmonary disease (COPD) who might benefit from a palliative care approach are referred to a palliative care team. Tools to identify patients eligible for a palliative care approach have been found to be difficult to apply in daily practice. Therefore, there is need for a simple and easily applicable tool to identify those patients who would benefit from referral to a palliative care team. The aim of this study was to determine if the surprise question (SQ) "Would I be surprised if this patient dies within 12 months?" in a subset of recently hospitalized COPD patients identifies those subjects. Recently hospitalized COPD patients were included, and the answer to the SQ was provided by the treating pulmonologist. The gold standards framework (GSF) prognostic indicator guidance was regarded as the gold standard test and was assessed for each patient. Sensitivity, specificity, and negative and positive predictive values were calculated to determine the accuracy of the SQ plus recent hospitalization compared to the variables of the GSF. A total of 93 patients were analyzed. In 35 patients (38%), the answer to the SQ was "not surprised"; 78 patients (84%) met !1 criteria of the GSF (15 (16%) did not meet any criteria). Specificity and positive predictive value for the SQ were both 100% ((78.2-100) and (87.7-100), respectively). Sensitivity was 44.9% (33.7-56.5) and negative predictive value was 25.9% (22.2-29.9). The "not surprised" group fulfilled significantly more GSF criteria. The SQ after recent hospitalization for COPD has a very high specificity compared to a standardized tool and is therefore a useful tool for the quick identification of patients who are most likely to benefit from palliative care. However, this method doesn't identify all patients who are eligible for referral to palliative care.
End-of-life care preferences are rarely discussed by patients and their health care providers and referral to palliative care is often not considered. [6] [7] [8] This might be partly due to the unpredictable course of the disease, characterized by stable periods and acute exacerbations. Moreover, a qualitative study showed that in contrast to cancer, there is a lack of understanding in patients that COPD is a life limiting disease, making a discussion about palliative care more challenging. 9 It has been suggested that hospitalization for an acute exacerbation of COPD (AECOPD) might identify patients who potentially require palliative care, due to high mortality rates and loss of quality of life. 3, [10] [11] [12] In addition, several instruments have been developed to help clinicians recognize patients who may benefit from palliative care and assess patients' needs. An example of such an instrument is the gold standards framework (GSF) prognostic indicator guidance. 13 Other general identification tools are the supportive and Palliative Care Indicators Tool, 14 and recently the Necesidades Paliativas Centro Colaborador de la OMS -Instituto Catalán de Oncología. 15 These tools are well validated, yet complicated and difficult to use in daily practice. 13, 16 The surprise question (SQ; "Would I be surprised if this patient died in the next year?") is a simple tool to trigger the health care professional to consider referral for palliative care. 17, 18 The SQ has been incorporated into several guidelines and identifications tools, 19 including the GSF. 13 These instruments warrant further exploration, especially with regard to whether the patient has unmet needs and may benefit from palliative care. However, we hypothesize that after hospitalization for COPD, the SQ can be used as a screening tool in daily practice to identify patients who are in need of palliative care. This approach might identify patients without the need of collecting clinical data or using a complex algorithm.
To test our hypothesis, we compared the SQ with a reference tool (the GSF) to identify subjects in need of palliative care in a group of patients who have recently been hospitalized for an AECOPD. Our identification tool is referred to as "hospitalization and surprise question" (HSQ).
Method

Design and study population
The study was an observational prospective study, conducted at the outpatient clinic of pulmonary medicine in the Spaarne Gasthuis, the Netherlands. The Spaarne Gasthuis is a large community-based teaching hospital with 818 beds. A palliative care team is available for consultation for both inpatients and outpatients.
Inclusion criteria were as follows: (1) known COPD; (2) hospitalization with an AECOPD between 1 January 2016 until 21 May 2017; and (3) an appointment at the outpatient clinic between 1 May and 22 June. A clinical diagnosis of COPD and AECOPD is defined according to the global initiative for chronic obstructive lung disease (GOLD) guideline 2017. 20 Patients were excluded if they missed their appointment at the outpatient clinic or if their physician felt unable to answer the SQ.
The primary outcome measures were defined as sensitivity, specificity, and negative and positive predictive value of the SQ compared to a set of indicators as stated in the GSF (Table 1) . Secondary outcome measures were the prevalence of outpatients with GSF criteria and baseline clinical characteristics.
The GSF contains general indicators and COPDspecific indicators. Patients were assessed as "GSF1þ" if !1 variable of the general indicators was met. Due to variation in the cutoff point for a positive score on several prognostic tools available, 15, 16, 21 we also conducted a stricter analysis for patients being considered GSFþ if they met !2 criteria of the GSF was met (GSF2þ). Likewise, the cutoff for the indicator "comorbidity" differs from !2 or !1 comorbidities in some validation studies. 15, 22 For this reason, we conducted the same analysis but with a cutoff point of !2 comorbidities for a positive score on comorbidity (GSFcom2þ). For the disease-specific indicators, if !2 of these indicators were met, patients were assessed as "advanced disease." "Advanced disease" is one of the general indicators of the GSF. As a consequence, patients meeting !2 of the specific clinical indicators were also assessed as GSF1þ.
For assessment of comorbidity, we used the ageadjusted Charlson comorbidity index because it is a well validated prognostic measure for illness burden and most commonly used in contemporary clinical research. 23 Karnofsky performance status was used for assessing activities and functional performance status. 24 
Data collection
First, data were obtained from the electronic patient medical records. Baseline characteristics included the following variables: (1) demographic variables, including age and sex, domestic situation (single and living together), place of living (home, residential home, and nursing home), and date of hospital admission for AECOPD; (2) COPD-related variables namely GOLD grade (I-IV, according to version 2014) 25 and smoking history; and (3) measurable variables according to the set of indicators as described in the GSF.
Additional variables were incorporated in a short questionnaire administered at the outpatient visit (Appendix 1). Finally, the patients' treating pulmonologist was approached after the appointment at the outpatient clinic to answer the SQ. For all patients included, we used the binary response option (i.e. surprised or not surprised). If the pulmonologist answered "not surprised" to the SQ, the patient was considered SQþ. For the answer "surprised," the patient was considered SQÀ. A total of nine pulmonologists were involved in the assessment. 
Statistical analysis
Ethics
Ethics approval was obtained by the local ethics committee of the Spaarne Gasthuis, prior to the start of the study and informed consent was obtained from all patients prior to data collection.
Results
Patient characteristics
Of 743 patients hospitalized with an AECOPD during the period of 1 January 2016 until 30 April 2017, 109 fulfilled the inclusion criteria of having an appointment at the outpatient clinic during the period of May 1 and June 22. Median time between hospitalization and assessment was 155 days . Ten patients missed their appointment at the outpatient clinic, two patients had died and one patient was hospitalized at the time of appointment, leaving 96 evaluable patients all of whom agreed to participate. Of two patients, the involved pulmonologists could not provide an answer to the SQ because these patients were referred to them for the first time and they did not have enough information to conduct a critical assessment. In one patient, the reason for hospital admission was found to be congestive heart failure instead of COPD, and the patient was excluded from analysis. Finally, a total of 93 patients were analyzed.
Of the 93 patients, 35 (38%) were SQþ (58 SQÀ, 62%), and 78 (84%) met the standard referral index of !1 criteria of the GSF and were GSF1þ (15 GSFÀ, 16%). Sixty patients (65%) fulfilled !2 criteria of the GSF (GSF2þ); 26 (29%) patients had !2 comorbidities, 10 (9%) patients had !3 comorbidities, with a mean Charlson comorbidity index score of 5. Eleven patients (12%) received PC at time of inclusion. An overview of all baseline characteristics is displayed in Table 2 . Stratified by the answer to the SQ, SQþ patients had a significantly lower forced expiratory volume in 1 s (FEV1), higher COPD GOLD class, and higher incidence myocardial infarction in their medical history. SQþ patients did significantly fulfill more GSF criteria than SQÀ patients. Furthermore, in the SQþ group, there were significantly more patients receiving PC at the time of inclusion. Overall comorbidity and all other baseline characteristics, except smoking, did not differ significantly.
Variance in answer to the SQ did not differ significantly between the nine pulmonologists.
Sensitivity, specificity, and positive and negative predictive values
The SQ had a high specificity and very high positive predictive value (PPV, both 100%), with low sensitivity and negative predictive value (NPV, 44.9% and 25.9%, respectively) explained by a high rate of false negatives (Table 3) . Results were the same when comorbidity was scored positive if patients had !2 comorbidities, instead of !1 comorbidity. In a stricter analysis, a cutoff point of !2 GSF criteria was used. False positive answers to the SQ raised from 0 to 4, resulting in a slightly lower specificity and PPV (88.2%, confidence interval (CI): 71.6-96.2 and 88.6%, CI: 72.3-96.3, respectively). Due to a higher amount of true negatives, sensitivity and NPV improved, although they remained low (52.5%, CI: 39.2-65.5 and 51.7%, CI: 38.3-64.9, respectively, Table 4 ).
Discussion
This study showed that all patients identified as eligible for palliative care by the use of the HSQ would also have been identified as such by the GSF prognostic indicator guidance. In other words, a positive answer to the HSQ includes nearly half of the patients that could benefit from palliative care according to the GSF prognostic indicator guidance, with no false positives. Therefore, we demonstrated that the SQ in this population, with a recent hospitalization for COPD, can be used as a simple screening tool to identify patients in need of palliative care.
Few studies focusing on the SQ have been performed, most of them in cancer patients or in patients with advanced chronic conditions in general. 15, 18, [26] [27] [28] [29] [30] To the best of authors' knowledge, there are only two studies concerning COPD and the SQ, 31,32 one of which compared nonvalidated prognostic indicators and the answer to the SQ. 32 Their findings are consistent with our findings, with 87% meeting at least one prognostic indicator and a PPV of a "No" answer to the SQ of 95%. A recent study in patients with diverse chronic conditions 15 compared the predictive validity of the SQ and the NECPAL tool, a content-validated tool developed by their group. In contrast to our study findings, they found that 93% of SQþ patients were also NECPALþ patients. However, criteria of the NECPAL tool differ from the GSF prognostic indicator guidance and need further modification. Reliability was also not tested in both of our studies, and a high inter-and intra-rater variability could be an explanation for the difference in results.
Although use of the SQ has been promoted by some, 29, 33 others have highlighted concern about the implementation of the SQ into routine practice. Studies have reported confusion and discomfort among physicians using the SQ, as they preferred a more objective clinical terminology 34 and felt the SQ was too subjective to base important decisions on. 35 It must be emphasized that provision of palliative care should be based on unmet end-of-life care needs, rather than on prognostication or a well-defined timescale. The SQ simply asks clinicians whether he or she thinks the patient "is sick enough to die" and could therefore benefit from palliative care. Accordingly, the SQ has been mentioned as a general indicator of unmet needs and physical decline. 36 This is supported by the results of our study, since all patients assessed as "not surprised" by the SQ also fulfilled at least one indicator of a tool that is developed to identify patients who may have these unmet needs or show physical decline. Moreover, a recent study to the provision of PC for COPD showed that from a large primary care cohort, only 7.8% received PC during their study follow-up. 37 Our study group considered patients with more severe COPD (average FEV1 of 45%), of whom only 12% received palliative care at the time of inclusion. One of the barriers for referral to PC in COPD is the complexity of tools to identify eligible patients. 38 Therefore, simple instruments to raise the amount of referrals are required. Our study showed that the SQ combined with recent hospitalization may provide an easily applicable method to rise outpatient palliative care referrals.
Strengths and limitations
This study is based on everyday clinical practice and the outcome is easily applicable for physicians.
A limitation of this study is the fact that only COPD patients with a recent hospitalization have been included. Clinical parameters as well as the answer to the SQ may differ in patients who have not been hospitalized before, who suffer from other conditions than COPD, or when assessment takes place in a different setting (e.g. in primary care). Therefore, this study only provides information about patients with COPD who have been admitted to the hospital in the past 18 months.
Implications for further research
Since little is known about the efficacy of palliative care services in COPD, 39 further research is needed to determine patients' and family outcomes after outpatient referral. Moreover, follow-up after referral is needed to determine if patients identified through the HSQ, experience a better quality of life after referral to a palliative care team. Further enhancement toward a comprehensive and integrated pathway for both inpatient and outpatient palliative care services is important. Finally, due to our study design with short follow-up time, we were unable to obtain mortality rates and correlate them to the answer to the SQ. This could be assessed in further research. However, the aim of this study was to investigate whether the SQ combined with hospitalization could provide an appropriate "short cut" for identifying patients in need of palliative care, rather than estimating prognosis.
Conclusion
In a subset of recently hospitalized COPD patients, the SQ presents high specificity and a high positive predictive value compared to the Gold Standard Framework Indicator Guidance and provides a quick and simple tool for identifying COPD patients who are likely to benefit from a palliative care approach. Due to a low sensitivity and a low negative predictive value, it should not be used as a stand-alone tool.
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